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Middle Division: Problems 2 

Ml. A pairs jousting tournament in which each knight would fight every other knight in the competition 
(unless he had to withdraw due to serious injury) was just about to start. Some unknown knights 
rode up and asked to be allowed to take part in the tournament. It was decided to include the 
unknown knights and 26 more pairs competitions had to be scheduled. 

How many knights were taking part originally and how many unknown knights arrived? 


M2. Imagine a three-dimensional version of noughts and crosses: two 
players take it in turn to place different coloured marbles in a 
3x3x3 cube arrangement as shown in the diagram. 

cube in a box made from 27 transparent cubes. The object of the 
game is to create as many lines of three marbles of your own 
colour as possible. 

How many different possible lines are there? 



M3. A circle of radius 15 cm intersects another circle of radius 20 cm at right angles. 

Work out an exact expression for the difference between the areas of the non-overlapping portions. 

What is the sum of the areas of the non-overlapping portions? Give your answer to four significant 
figures. 


M4. A radio ham places an aerial mast where it gives the best reception on the roof of his rectangular 

garage. He then fixes wire supports from the top of the mast to each corner of the roof. The lengths 
of two opposite supports are seven metres and four metres and the length of one of the others is 1 
metre. Find the length of the remaining support. 


SEE OVER FOR QUESTION M5. 
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Please write your solutions on A4 paper and staple the above form to them. 

PLEASE WRITE YOUR NAME ON EVERY PAGE. 

Send your entry through your school to : 

David Quinn 

School of Mathematics, University of Edinburgh, 

James Clerk Maxwell Building, The King's Buildings, 

Peter Guthrie Tait Road, Edinburgh EH9 3FD 

For further information on the competition, please see the Information Circular, which has been distributed 
to all secondary schools. Please contact the local organiser, whose name and address are given above, if you 
require a further copy. 


M5. A large board has 1000 + signs and 999 - signs written on it. Any two symbols can be deleted 
provided they are replaced as follows: 

• if the deleted symbols are the same, they are replaced by a + 

• if the deleted symbols are different they are replaced by a -. 

Repeat this process until there is only one symbol left. Which symbol is it and why? 

END OF PROBLEM SET 2 

CLOSING DATE FOR RECEIPT OF SOLUTIONS : 


Look on the SMC web site: 


www.scot-maths.co.uk 


for information about Mathematical Challenge 


